This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 



Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 



BLACK BORDERS 

TEXT CUT OFF AT TOP, BOTTOM OR SIDES 
FADED TEXT 
ILLEGIBLE TEXT 
SKEWED/SLANTED IMAGES 
COLORED PHOTOS 

BLACK OR VERY BLACK AND WHITE DARK PHOTOS 
GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



02) 



(43) Date of publication: 

10.09.1997 Bulletin 199737 

(21) Applisston njroe? 5710375E.9 

(22) Date o' filing 06.03.1 997 



Europ&isches Patentanm 
European Patent Office 
Office europeen des brevets (1 1 ) EP 0 794 572 A2 

EUROPEAN PATENT APPLICATION 

(51) mt CI.*: H01 L 23/495 



(84) Designates Corn-acting States: 


(72) Inventors: 


DEFR 


• Takate, HlrofumJ 




Blzen-shl, Okayame 705 (JP) 


(30) Priority: 07.03.1 996 JP <996S/96 


• Tanlda, TBdashl 


Akalwa-gun, Okayama 709-08 (JP) 


(71) Applicant: 




MATSUSHITA ELECTRONICS CORPORATION 


(74) Representative: Grunecker, Kinkeldey, 


Takatsuki-shi, Osaka 569 (JP) 


Stockmalr & Schwanhausser 




AnwaltssozJettl 




Maxlmilianslrasse 58 




80538 Munchen (DE) 



CM 
< 
CM 

in 
o 

o 

a 
ai 
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use therein 



(57) A lead has a thick par. having a inickness ot 0. 
2 mm and a thin pal having a thickness of 0. 1 mm. The 
thin pan is iormec having a greater width than the thick 
pari for preventing the lead from 6Jippin; from a resin. A 
semiconductor chip is fixed on the thin part using a con- 
ductrve adhesive. A lateraJ surface of the thick part and 
a lateral surface of the resin are simultaneously formed 
by a single cut so that the thick part s lateral surface is 
located at a lower end area of the resin's lateral surface 
and these surfaces are exposed forming the same 
plane. A bottom surface of the thick pan projects by 
from 0. 03 mm to 0. 05 mm from the resin bottom sur« 
face to meet lead stand-of? spec'rhcatons. Thick parts of 
other leads electrically connected with electrodes on 
the semiconductor chip with Au wires, ere likewise 
exposed at the resin lateraJ surface and project from the 
resin bottom surface. Such arrangements realize high 
density mounting of elect onic components onto a 
printed board. 
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Description 

BACKGROUND OF THE INVENTION 

The preset inversion rentes generally to electronic 
components of resir, mowed package type, and. nre 
particula'ly, to electronic components suitable Id: sur- 
face mount technology. 

Electonic components o 1 sj-fa:e mourn. Type 
are wet' known. FIGURE 22 shows ar. externa v,e* of 
a conventional electronic comoonent of tr.e suiace 
mount type when inco-po-ates thee -r. a semiconducto- 
chip (an electronic element). Eiecvon.c component 70. 
shown in FIGURE 22. has elongated, first tc third leaos 
71 -73. 74 is a resin having the lo:m of a rectangular par- 
anelepped which encapsulates e semiconductor chip. 
Each lead 71-73 horizontally stretches out from oppo- 
site lateral surfaces of resin It and has an 1-shapeC 
bent The bonom dimensions o' resm 7* is : .6 mm > Z e 
mm. and each leao 7v73 projects fom resin It to- from 
0.4 mm tc 0.6 mm. Tc prevent poor soidemg (: e.. 
defective soldering in wn«ch. wne- mountng electrons 
compone-n; 70 on:c a prmted bca-c. £ good bond .s nr. 
produced a: a junction oetweer. the primed board and 
each lead 71-73). r is required by lead standi specif.- 
cations that the bonom surlace of res«r. 74 Jipsts C mm 
to 0.1 mm on the printed beard surtace. 

FIGURE 23 is a p:an view of a conventional lead 
frame for use in the fabrication of elect* onic component 
70. Lead frame BC of FIGURE 23 is formed of a reran- 
Qular metal plate that has a uniform thicoess and com- 
prises lead formation part ei and exterior frame 82 lor 
enclosing lead formation part £1. Bndge par. 62 is pro- 
vided which ac-.s as a bridge to connect together oppo- 
site sides o? exterior frame B2. and a plu-aliry of sets of 
lead parts 71-73 extend from tne opposite sides of exte- 
rior frame 82. These lead pans 7t-73 ae one-dimen- 
sionally placed at pitches ranging from 3 0 mm io *0 
mm. running in the lengthwise ejection of lead frame 
80. 

The fabheation of electronic componeni 70. mat is. 
the assembly process thereof, composes a d>e bonding 
process, a wire bonding process, a molding process, a 
deburring process, a lead finishing process, a trimming 
process, and a forming process, in the die bonding 
process, semiconductor chips ae fixed on the corre- 
sponding leading ends of first lead pans 71 of lead 
frame 80 of FIGURE 23 using a conductive adnesK-e in 
the wire bonding p-ocess. two elect-odes on each sem- 
iconducior chip are electrically connected wfchihe lead- 
ing ends of second and third lead carts 72 and 73 by 
line wires of Aj (gold). In the mo.dn; process, a nDld 
assembly for fansfer moid is usee for integral encapsu- 
lation of the individual semiconductor chips, the Au 
wires, the leading ends o? lead pans 71-73 with resin 
7<. In this molding p*ocess. a p:u'al:iy of cavities 
defined between an upper moid e emerv. anc a lower 
mold element. 3'€ one-C;mensonai'> ar-a*i?ec. rj-nng 
in :he lengthwise diction cf ieac vame E? anc oe:ng 
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isolated from one tnotne. ir. cthe- wprcs. a -esir. :s 
injected, from a common runner tnrougn 'espectve 
gates. in;c each cavrty. FIGURE 2* shows ieac frame 
SO that has undergone 8 molding process, ir. r-e 
£ ceburring process, burns, formed by resir. escaped I'om 
fine gaps defined between the mold assemo'y and the 
lead frame 80 onto Ieac parts 71-73. are removed In 
the Ieac finishing process, lead pans 71-73 extending 
from each resir. 74 are soiderpiated DeOu*mc .s an 
:c indisoensabie process tc smco'.h soioe*p:a^ng m :ne 
tr.mm.ng p-ocess. lead pans 7*. -73 a-e cut sue", r-a: 
indrviouai electronic components 7C a-e sepa'ated. m 
tne forming process, bending is perlormed so that each 
lead pan 7-. -73 has a bent, as shown in FIGURE 22. 
is The above-described conventional electronic com- 
ponent 70 has elongated leads 71-73 wnich project 
from lateral surfaces or* resin 74. Thereto-e. e'ect'onic 
component 70 occupies a consioerably larger space in 
comparison with a semconducto' chc (an eecron.c 
2Z element), therefore producing the p-op:em mat mount- 
ing censity or. a pmtec* board cannon be mc eased 
much. Aoditionaliy. leaos 71-73 which p-ojert from resin 
ic are vune-ao e. wnich may result ir. an unexpectec 
cnange »n the lead form at the time of mounting an dec- 
21 tronic component 70 onto a printed boa-d. me-eby 
causing delect 1 ve soide'ing. 

The above-described laOhcat.on method elec- 
tronic component 70 requires both a demurring p-ocess 
and a lorming process. It is preterrec mat cebjrmg :s 
a; eliminated, smce the deCrum.ng process prod-jces no 
additional values to products, in the tp-nn.ng process, 
unexpected lead deformaton anc the cut o 1 a ieac may 
occur. Fu-ther. in the fo-rrvng process, tnere are difficul- 
ties in always conio'mlng to lead stand-oft specrf.ca- 
35 tons and the-e has been tne problem that yields tend to 
crop. 

In the above<Jescri>ed lead frame 80. a plurality of 
sets of lead pans 71-73 are one-dimenso.naiiy 
arranged a: e g-eat pitch, therefore prooucng the p-ob- 

40 lem mat the numOer of elecvonic components 70 that a 
single lead frame 80 car yield is small. Metal material 
lor forming lead frame 80 is used inenoenfly. 

In the aoove-0 escribed conventional mold assem- 
bly, a plurality of catties, which are one-dimensionaliy 

a arranged at fi great pitch conesponding to lead frame 
60. are defined between the \)p?et mold element anc 
the lower mob element, so that the number o' electronic 
components 7C that a single molding p-ocess car. yieic 
is small, resulting in poo* proOuCI'vrty. 

$c 

SUMMARY OF THE INVENTION 

Accord.ngiy. t; »s ar. oojer. o? the p esem in/enr.pn 
to provide an imp-ovec e ecron.c component o 1 1 -esm 
55 molded package type caoao'e of realizing a nigner 
mounting Oensity or. a =*»ntec Ooard m compa-ison with 
convenfonai techn.p.es and capaoie of suppressing 
lead deiorrr.at.or. occu- -»; a'-^e mouT.^g p-ocess 

Anothe- co ; ec. o' t-e p esent invent on is tc p*ovce 
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£ method for fabr,c«t,ng ^ eer ' r:n ' ; £ 
resin molded package r/pe capaoe of eliminating 
debuting and forming processes thereby providing a 
high productivity. 

Still another object of the present invention is to 
provide ar. improved leac frame fy use in the fabrication 
of electronic components of a 'esin molded peerage 
type so thaf a g-eater numbe* C eiecronic components 
can be taken efficiently m compansor wit", conventional 
techniques 

Another ooect cf me present indention is tc 
improve the productivity o' moic assemd'y lor use ir. me 
fabrication of eleovonic components of a resin molded 
package type. 

The present invention provides an electronic com- 
ponent of e resin molded package type. This eiecronic 
component comprises: 

(e) an electronic Cement: 

(b) a lead wtveh is e er.ricaiiy connected with tne 
electronic element anc 

(c) a resin wr.ich encapsu ates me elecfoni: eie- 
men: and trie lead: 

wheein a lateral surface of me lead and a latcai 
surface of the resir. are simultaneously formec by a sin- 
gle cut such that the iatera : surface of the lead is located 
at a lower end aree ol the tatca* surface of the resir. and 
the lateral surfaces of the lead and the resin a-e 
exposed taming the same plane. 

Accordingly, the tate-a: surface of the lead, formed 
by cutting, is exposed a: the lower enc ares o 1 the lateral 
surface of the resin In ether wo'ds. ar. a'es. taken up by 
an electronic component o! this indention on e printed 
board, is equal to the bottom surface area of the resin. 
In accordance with the electronic component of the 
present invention, a higher mounting density on a 
printed board, as compared with conventional electronic 
components in which elongated leads project from resin 
lateral surfaces, is accomplished. Additionally, lead 
deformation is* unlikely to occur when performing a 
mounting process on a printec board. If it is arranged 
such that the lead bottom surface sJightiy p-ojects from 
a resin bottom surface, lead stand-off specifications can 
be met easily. 

More specifically, a lead of an electronic component 
of the present invention includes a thin par. which is 
electrically connected with ar. electronic element and a 
thick part which is formed having a greater thickness 
than the thin pan so as to p-ovide a siec or. the s«de of 
the lead's bottom surface, and a lateral surface of the 
thick part arc the la:e*ai surface o' me resm are simul- 
taneously formed by a s»ng.e cut so rat the lateral sur- 
face of the thick part is fooeted at a fowe' *nd a r &a °- ^ 
lateral surface of the resir. anc the lste*a' surfaces of tne 
thick pan and the resir. are exocsec forming the same 
plane, and b bottom surface of me thick part is exposeo 
at a bottom surface of the resm. As a result of such 
arrangement in performs; a higr. ce-.s:ty mounting 



process on a p-rtec boa-d. a come* oat. wher. is 
de'med Dy a latera* and a bor.cm surface of me tn.ck 
pat. is uses for enema! connection. If is arranged 
such that the bottom surface o' the thick pat projects. 

5 from the bottom surface of me resin, by a lengtr. Jess 
than a difte-ence ir. thickness oetween me tnin part and 
the thick pa a lead stand-off specifications can oe met 
easily while at the same time maintaining msu&ion 
between lead tnir. part and p*:nted doa'd A"ar.oe- 

: C ments. such as p*o/iong a v.-oer tec surface tc a tn.r. 
pat in compar«sor w>:r. a wok pa", and torm.n; a nctcn 
in a thir pan. p-e^ent a lead I'om slipping from a res-r. 
An electronic element is fixed on a lead thm part. 

The present invention provides a method tor fab-i- 

i5 eating an electronic component This method com- 
prises: 

(a) a step of fixing ar. eiecronic element or a plate- 
like lead irame ha/ing a lead pat; 
x (b) a step of electrically connecting tne electrode 
element with the leac pa't. 

(c) a step of ir.tec-aiiy encapsulating tne e'ectronic 
element anc the lead part witr. a resin anc 

(d) a step of cutting the leac frame togemer with me 
?< resin in o'oer tr.at a resr. cut surface anc s leac cut 

surface are formed at the same time or. e oaokage 
lateral surface of me electronic component. 

As a result of such arrangement, a resir. cut surface 

j: and a lead cut surface are formed or e package lateral 
surface at the same time, me'efoe eliminating tne need 
tor performing a demurring process Additionally, unlike 
conventional techniques, mere is no neeo tc perform a 
forming process in which ar. elongated lead is sud.er.ed 

a tc bending, therefore providing imp-oved yields. 

More specially, in s methoc of eftcently fadricat- 
ing a plurality of electronic components o< a resin 
molded package type of this invemion. a oiaie-like leac 
frame is employed which comprises a plurality of bridge 

*o parts wnich are to-me<3 into a latoce and a plurality ol 
sets of lead pans wnich extend towarcs a plurality o» iat- 
tee open spaces wtnich are horiromaiiy and perpendic- 
ularly, and two-dim ensionaify de'neC by the plurality ot 
bridge parts. This fabrication method comprises the 

45 steps of: 

(a) over the plate -like lead frame, a step oi fuing 
each o? a piu'alrty o' electronic elements in a corre- 
sponding lattice open space of tne plurality o' lattice 

sc open spaces. 

(b) a 6tep of electrically conner.^g eacn of me 
electronic elements wrth a corresponding set ot 
lead pats c' me piu'ai»ty o'- sets of lead pans. 

(c) a step o' encapsulating tne plurality of e'ecvonc 
ss elements ans me plurality of sets o? lead pats witn 

a resin sc mat me plurality c' elect- on.: elements 
and the pij-a!:t> o f sets c' lead pa'ts a»e continuous 
with one snotne* at least m one direction, and 

(d) a step o' cvr.mg me ieac t.-ame tog erne- w.m. the 
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resin such mat me piu'aity o' sets cr! lead pa'ts of 
the leac frame are seoa-atec Irsm me piu-ahty o' 
bridge parts respectively and resin cut spaces and 
lead cut surfaces are termed a: me sane time on 
individual package latera : surfaces of the plurality of 
electronic components. 

The abp/e<: escribed arrangemen; not only makes 
it possible to omit ceourrinc. an; lorming p-ocesses. bx 
also improves productivity ir. me encapsulation rep. a 
resin is injected though common gates »rr.c a piu-ality 
of cavities wtven are horizontally and perpendicularly, 
and two-dimensionally arranged in corresponding man- 
nef to the plurality of electronic elements and which a-e 
communicated with one another at least in one direc- 
tion. In the cutting step, the lead frame is cut together 
with the resin at a width g-eater than the width of the 
bridge part of the lead frame ir- order that resin cut sur- 
faces and lead cut surfaces a-e former a: the same time 
on package lateral surfaces o' two electronic compo- 
nents of the plurality of electronic components corre- 
sponding to two adjacent eiecvon.c elements of me 
plurality of elecvonic eiements. 

The present invention prc/ces a lead f*ame com- 
prising: 

(a) a rectangular exterior frame; 

(b) a plurality of bridge pats wn.ch are formed into 
a lattice so as to estab'isi connections between a 
pair of opposite sides of me rectangular er.enor 
frame as well as between anothe* pair of opoosr.e 
sides thereof; and 

(c) a plurality of sets of lead parrs wnich enend 
towards respective lattice open spaces which a*e 
horizontally and perpendicularly, and two-dimen- 
sional^ defined by the b*»dpe parts. 

Such arrangement makes it possible tc two-dimen- 
sionally and closely place a g*aat njmber of lead parts 
on a single lead frame Acco-dingiy. the number of elec- 
tronic components that a single leac frame can yield is 
increased, and metal materia; te' forming a lead frame 
is used efficiently. 

The present invention provides a mold assembly 
comprising: 

(a) a lower mold element onto which a lead frame 
with a plurality of electrons elements whicn a*e 
arranged horizontally and pe'penccula-iy. and two- 
dimensionaiiy is placed; 

(b) an upper mold element, cooperating w.th the 
tower moid element, that defies a plurality o' car- 
tes which are horizontally anr oe-pendicuiariy. anc 
two-dimensionally erTanged correspondingly to the 
plurality of electronic e«emen:s anc* wnJch a*e com- 
municated with one anotne- at 'east in one direc- 
tion: and 

(c) common gates through w-vch a *esir * <n er.ed 
into the plurality of cevr.-es 



Accordingly, it is possipie tc dose'y anr two-o'imen- 
sionaliy oefme z piiraitty of canities between me uppe* 
mold element and the lowe* moid element, whereby me 
number of electronic components that a single molding 

» process can y»eid is mcreasec and the p'oducti/ity is 
improved. Additionally, since me piu'ahty of cavities are 
communicated with one another, this allows a resir. tc 
be injected tvough me commor. g2:es ir.tc eac* cavity 
at high efficiency 'Jnn ecessa'y portions of me cu*e»3 

:c resin are 'emovec tcgeme* w.;h unrecescary po-tons 
of the leac ?*ame later 

BRIEF DESCRIPTION OF THE DRAWINGS 

15 FIGURE 1 is a plan view of an electronic compo- 
nent in accordance with the p-esen: invention. 

FIGURE 2 is a front view of the electronic compo- 
nent of FIGURE V 

FIGURE 2 is a cross sectional view of tie e ect'on.: 
PC component taker, aong the line ill-Ill of F\3J z .z *. 

FIGURE £ is a cross sectoral view of me e'ecvomc 
component taken along the Ine V-!V cf Fl3j = H V 

FIGURE 5 is a p:an view o? a i eac frame lor jse r. 
the tab'ication cf the electronic component o! FiG'jRE 

21 1. 

FIGURE 6 is a detail, enlarged plan view oi a lead 
formation part o* FIGURE 5. 

FIGURE 7 is a cross sectoral view of me leac to'- 
mation pan taken along me l;.ne Vii-vn o: F 1 3 ' J = . £ 6. 
35 FIGURE 5 is e cross sectional view of me leac io'- 
mation pan taken aiono me line VIII VHI of FiG'Jr.E 5 

FIGURE S is a plan view of the leac Irame of FIG- 
URE 5 after a molding process is completed. 

FIGURE 10 is a Detail, enlarged plan view o' £ mob 
35 pan of FIGURE 9. 

FIGURE 1 i is a cross seciionai view of the mold 
part taken along me Ime Xi-XI of FIGURE 10. 

FIGURE 12 is a cross sectonai view of the moid 
pan taken along me line Xll-Xi: of FIGURE no. 
«c FIGURE 13 is a front view of another e^ecf oni: 

componen: in acco'dance with me p'esanl invenbon. 

FIGURE i< i6 e front view of ctil! another electron.: 
component in acco'dance with me present invention. 

FIGURE 15 is a bottom view of another electronic 
45 component in accordance with me present invention. 

FIGURE 16 is a bottom view of still another elec- 
tronic component m accordance with the present inven- 
tion. 

FIGURE t7 is a l?ont view of another electronic 
sc component r. acco-can:e with tne p-esent in»-en:ior.. 
- FIGURE *e is a cross sectional view of me eiec- 
fonic component taken along the line Xv'lll-XViil of 
FIGURE t7. 

FIGURE t& is a cross sectional view of the dec- 
55 Uonic compor.en; ;a"<er. aiong the line XIX -XiX ol FIG- 
URE 17. 

FIGURE 21' is £ cress sectional view o' me eiec- 
fonic componen: zr "iGJRE "-7 co-responO:ng x FIG- 
URE 11. 
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FI3URE 21 is a rcss seotona' v.ew * tne elec- 
tronic component of Fl3J*e 17 corresponding tc FO- 
URS 12. 

FIGURE 22 is a oerspeotrve view cf i con. cr.t o-.af 
eiecvonic component. 

FIGURE 23 is £ plar. view of £ conventional lead 
frame. 

FIGURE 2* is £ p:ar view of the leac frame o: F«3- 
URE 23 after £ moid:ng p*c:ess is completed 

DETAILED DESCRIPTION' OF THE INVENTION 

Preferred embodiments of this indention a*e now 
described in detail with reference tc the accompanying 
drawings. 

FIGURES V< show the appearance and internal 
structure o? an electronic component of 8 surface mojn: 
type in accordance with the present indention. FGJnE 
1 is a pian view of ar. eiecvonic component ir acco'c- 
ance with the p-esen: invention. FI3JP.E 2 is £ iron: 
view of the electronic component of FI3JRE V FIG- 
URE 3 is a cross sectional view of ihe electronic compo- 
nent taken slon; the line IMS! oi FIGURE 1. FIGURE < 
is a cross sectional view of the eiecvonic component 
taken along the l.ne IV-IV oi FIGURE 1. -.0 is an e tc- 
ironic component of this invention. This etecvonic com- 
ponent 10 has e firs: lead U. a second lead '2. 6 third 
lead 13. a semiconductor chip (an electronic element) 
15. and a resin 18. The bottom dimensions of resir. IE 
having the form o*: a rectangular parallelepiped a'e V6 
mm * 0.8 mm. Each of leads 1V.3 has the same 
length. 0. 65 mm. 

First lead 11 has a thick par: v,a whose lengn. 
width, and thickness are C. 15 mm. 0. 2 mm, and 0. 2 
mm and a thin part lb whose length, width, and thick- 
ness are 0. 5 mm. 0. 5 mm. and 0. 1 mm. A step of 0. 1 
mm is provided on the bottom sjriace side of first leac 
11. First lead H has a fiat top surface. To prevent first 
lead 11 from slipping from resin 18. thin pan Tit has a 
top surface (0. SrnmxO.5 mm) which is g-eater in width 
than thick part s 1 la top surface end which is great in 
area than eemiconducio' chip 15. Semiconductor chip 
15 is fixed on thin part 1 lb using e conductive adhesive 
14. As a result of such arrangement, semiconductor 
chip 15 is electrically connected, at hs bottom surface, 
with first lead n. A lateral surface (0. 2 mm » 0. 2 mm) 
Of Ihic* part iia and a latcai su-face of resin 16 are 
formed at the same time by a single cut such that me 
lateral surface of thick part 1 1 a is located at a iowe* end 
area of the latera: surface of resin t 6 and the latera* sur- 
faces of Ihick par; its and resin '.6 a^e expos ec. lor nrvng 
the same pia.ne. ir. other words these late-ai su-taces 
are flush with each other. 

Second lead t2 has e tnic* pan :2a (length: 0. 15 
mm; width: 0. 2 mm. thickness 0. 2 mm) anc a th«r. pa", 
12b (length: 0. 5 mm: width 0. 3 mm. newness: 0. 
mm). Likewise, third lead -.3 has a th:ck part *3a 
(length: 0. :5 mm: width 0. 2 mm. thckness: C 2 rrn) 
and a thin part .3= (length 5 5 mm. wcth C. 2 mm. 



tnckness C : mm) A step cf 0 ' mm ,s p-o.ioec on 
tne bottom sides C second anc thirc leacs 2 anc *.3. 
and seconc and third leads '.2 anc '.3 eacr. nave a fiat 
top surface. Tc p-e/ent second arc thirc leads :2 and 
5 t3 from slipping from resin 16. thin parts *.2C anc *3b 
have top surfaces wide than those of thl:* parts '.2a 
and 13a. Tnir, parts *.2d and '3d a'e fur.ne- orov.ced 
witn notches "2c and *.3c which function as means for 
presenting the ieacs 12 end '.3 t-om. sloops I-ot res.r. 
. £ •£ Each notch :2c an: *.3c has a d.mer.sor of 0 CE 
mm as a cepth Ute-a: su^aces (0 2 mm » Z 2 mm; cf 
tnck parts :2a anc '3a. anc anctner latera' surtace o' 
resin IB are krmeC at the same time by a single cut 
such that the lateral surfaces of thick parts :2a and ".3a 
,5 are located at lower end areas of the latera! surface of 
resin 16 and the lateral surfaces of thick parts :2e and 
13a and resin 18 are exposed forming tne same plane, 
ir. other words these latca! su*taces e*e flusr with each 
other. Two electrodes on semicondjctor ch:p *.5 a^e 
iz eiecficaiiy comer.ee witn thm parts *.2c anc :3c of 
second anc thirc leaos '2 and '3 b> Aj wires *£ aic 
-,7. F.rs: tc thirc leacs l V.3 a*e icrmed c* soft material 
that cuts easli) s^ch as FehJ: aiicy. Cu. an: a:. 

Resir. :B encacsuSstes most o? first tc tn;rc leacs 
2i n-:3. semiconoyctor Chip ".5. Au wi*e *6. anc Au wre 
17. lBa is a pe'iphe-ai part of the resin top surface. 
Pe'iphera 1 part iea is chamfered. Formec a: one corner 
o' the resin top surface it a recess part having e dime- 
ter of from 0 2 mm tc 0.3 mm. Tn»s recess part serves 
s: as polarity mark tBo. each of bottom sjrfa:es (0. *5 
mm » 0. 2 mm) o' thick parts na-*.3a of fi'St tc third 
leads n-*.3 is exposed at resin bottom surface *.Bc anc 
projects by irom C. C3 mm tc 0. 05 mm so as to meet 
lead stand-off specifications. Because such a p-ojection 
2S length is less thar, :ne difference in thickness between 
thisk pans :te-:3a and thin pans r.b-t30 (ie.. 0. i 
mm), the bottom surtaces of tnir. parts : 1 0- : 3b of first to 
third leads li*i3 are completely covered with res»n IB. 
The exposed sjrtaces of first to third leaos tvt3 a'e 
<o sold e'pia tec sjen that each of the expo sec surfaces is 
covered with a film of sober the adeojatt ih.ckncss of 
which is <-'S Mm. 

In accordance with electronic component to 
described above, at the bme of performing e mounting 
*$ process on a printed board, a corner part, which is 
defined between a leterai surface and e bottom surface 
of each of Ihick parts tie-i3a. is used for establishing 
connection with the outside. The corner parts a # e sol- 
de'plated the-etore providing good soberabiiit) during 
so the mounting process. A soace. taker, up by etecvonic 
component iC or. tne printed board, is eqja- to the area 
of resin bottom surface :6:. whc»* maKes u pessioie to 
provide higher moun-jng density on the p-.rv.ec boa'd. 
Additionally leac ceormator. is unlikei) tc occur 
a FIGURES 5-5 'espectiveiy ii:ustrate a lead l^ame 
tor use in the tao'tcaco". o' e eruon.: co-npo^eni '.C »" a 
plan view. ir. ar- er-:a»;ed view, n s cress sere-. a ve^- 
taken along tne n-e vn-vil. and ir. anptner c^css sec- 
t'ona' v.ev^- taken a cng tne Ime Vili-Viil leac f-ame 3D 
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i6 lormec by a metal plate having the te:rr. o £ ^-a- 
0U lar and is WTtprised of lead formation pa't ii and 
exterior trame 22 tor enclosing lead formation pan -1. 
Exterior frame 22 is 20 mm * 5C mm and .s 0 2 mm 
IhicK Referring to FIGURE 5. exierior name 22 nas. at . 
its comer pa'ts. four portions defining respective holes 
33 having a d.amete- of i mm lor beating the lead f-ame 
33. If. addition is the provision of locaton hoies 22. 
exterior frame 22 has seve' po'tions abng one or tne 
long soes r-e-eoi. these sever potions cef.n.ng seven 
teed holes 5< ha vine e diameter o' 2 mm. 

As shown ir. cetai: in Fl3 JP.ES 5-e. lead to-mation 
part 21 includes a vertical bricge par. 25 an- a lateral 
bridge pan 36. Venical bridge pan 25 bridges opposite 
two long sides of exterior Irame 32. LeieW bndge pan 
36 bridges the remaining opposite two short sides of 
exterior frame 32. Vertical and lateral bridge parts 25 
and 36 each have £ width of 0 2 mm anc a irvcoess of 
0 2 mm These vesical and liters 1 onoge pats 25 and 
3S define 22C lattice oper. spaces (11 columns > 20 
rows). The vertical pitch o' the lstt.ee spaces is v 2 mm 
and the latere.' pitch thereof is 2. 1 mm. First to :vd lead 
parts 11-13 extend towaros the lattice open spaces, tn 
other words 22C sets of first ic third lead parts i v 1 2 a'e 
two-dimensionaJiy arranged at the foregoing pitches. 
Tnese pitches are 1/2 to 1/3 of de conventional o-es. 
First lead pan 11 downwardly extends from exterior 
frame 32 and lateral bridge pan 35 by 0. E mm. wniie 
second and third lead pans 12 anc 13 upward')- extend 
from exterior frame 32 and lateral b'idge pa.-, 25 by 0 e 
mm. 

Each first lead pan 1 1 na6 a base end i * a (length: 
0. 3 mm; width: 0. 2 mm; thekness: 0. 2 mm) and a 
leading end nb (length: 0. £ mm; w.dth. 0. 5 mm. thick- 
ness: 0. 1 mm). A step of 0. 1 mm is p-ovided or. tne bot- 
tom surface side of first lead part 11. Leading end lib 
has a top surface (0. 5 mm * 0. 5 mm) that is g-eaier m 
width than base end's Us top surface. 

Each second lead pan 12 has a base end -,2a 
(length: 0. 3 mm; width: 0 2 mm; th«c*ness. 0 2 mm) 
and a leading end 12b (length: 0. £ mm; width" 0 3 mm; 
thickness: 0. i mm), likewise, each third lead 1 2 has a 
base end 13a (length: 0. 3 mm: width: 0. 2 mm, thick- 
ness: 0. 2 mm) and a leading end 13b (length: 0 5 mm; 
width: 0. 3 mm; thickness: 0. 1 mm). A step of 0. 1 mm 
is provided on the bottom surface side of second lead 
part 12. and fi step of 0. 1 mm is p/ovided on the bottom 
surface side of third lead pan 13. Leading end i2b has 
a wider lop surface than base end :2a. and leading end 
13b has a wider top surface tnar. base end t2a Leading 
ends 12b and 13b of second enc tni-d leac pans '.2 and 
13 have notches 12c anc 13c having a depth of C oe 
mm. 

It is possible to form the fo-egoing steps provided 
on the bottom surface sbes of first to tnird lead parts 
11-13 by coining, etching or pressing. The foregoing 
seven feed hoies 3* are proceed at positions corre- 
sponding to the second, fifth, eighth. e:e/entn. th.r- 
teenth. sixteenr. and nineteenth co'umns from me leit- 



hand sidt ir.the "1 * 22 ler.-ce (see s l3JR= 5;. 

The foregoing leac frame str^ru-e aliows 22: sets 
of lead pans ivi2 to be ciose'y and two-dimensonaliy 
placed on 2 single lead frame 20. The number o' e'-ec- 
f ironic components 10 that a Single lead t-ame 3C car. 
yield is increased in comparison with conventional tech- 
niques, anc meta' mate-ia !o: forming leac frame 32 ■£ 
used met effoenry 

Tne iab'icator. o* tne aoo-tcesc-ibec e:er.*on«: 
ic component '-0. that 'S. tne assemo'y p-ocess. com- 
prises a d.e bonding process, a w.re bonding p'ocess a 
molding process, a dicing (cutting) process, and a leac 
finishing process In the die bonding process, semcon- 
ductor chip 15 is fixed to leading end lib o! firs', leao 
is part n of lead frame 30 using conductive adhesrve 14. 
In the wire bonding process, two electrodes on semi- 
conductor chip -.5 a-e elecricaliy connected with lead- 
ing ends 12c and '.2b or second anc third lead pans '2 
and 13 by fine Al wires 16 and '.7. Beth ir. the d«e bond- 
7S ing process enc m the w«-e bonding p-ocess. feed no es 
34. formed in exterior frame 22 of me leac frame, are 
used tor mojneng. or. a sing e iead frame 3C. 222 sem- 
iconductor cnips 15. ir. tne molding process, a moo 
assembly to- transfer mold is usee for integ-a' encapsu- 
*< lation of most ot first tc tmrc leac pans ' i-i 2. semicon- 
ductor chips *.5. and Au wires ".5 anc 17. 

FIGURES r-*.2 a r e views of lead frame 30 after 
molding is competed. FI3URE S is a plan view of tne 
post-moidm; tead frame 20. FiGJRE 10 is ar. enlarged 
x view of the post-moid.ng lead frame 30. FIGURE 1 1 is a 
cross sectional v.ew d the post-molding lead frame 30 
taken along tne line Xi-Xl. FIGURE 12 is anotner coss 
sectional view of the post-molding lead frame 30 taken 
along the line XII-XII. Referring first to FIGURE 9. 
35 therein shown ae ten common pates *1 for resin intro- 
duction, and a mo»d part <2 defined by an uoper moid 
element and e lower mold element. These ten common 
gates 4t are provided at positions corresponding to the 
first, third, fihh. seventh, ninth, twelfth, fou'ieentn. six- 
40 teenth. eighteenth and twem.etn columns from the left- 
hand side of the foregoing lettice n-jciu-e of lead frame 
30 ( 11 columns » 20 rows). 

As shown in detail in FIGURES 10- 1 2. at tne same 
time that e resm \B. which has encapsulated mosl ot 
45 lead parts 11-13. semiconductor chips i£. and Au wires 
16-17. is formed in each of the lart.ee open spaces, 
additional resms 0-<5 a-e fo'med ce'lymg vertical 
bridge par. 3£ anc latera: br.dgf pan 36 Add:nona ! res- 
ins 0*45 have tne same he-ghi as res.n 18. Each res.n 
:o 18 is hori2ontai!y and pe-pendc-jiari)- coupied one 
another via addoonai resms 0-^5. Fe'«pne-a : part tta 
is chamfered and poia*>ty marK 18b is to-med at o^ne 
come' of the top su*tace. having a diameter of from C-.2 
mm to C3 mrr. AacT^ional 'esir. ^3. wh-c^ is fO'mec as 
u a ridge on ve-tscai broge oa't 25. «s charrde-ed at its 
periphery, anc the wcth o* aodrtionat resir/s 43 ;op sur- 
face is ecua' tc tne w.c:- cf vesica' b'Oje ca-. 35 (. e . 
0. 2 mm), ir. om e - wo»cs twe p'oces. wn.;n £ -e g*ea:e' 
in w.-th at to; tnar. at bcr.om a:t lormec oeveen 
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adjacent molding resns :E faong cr.e' across 
additional resin *3. aiong verts* oroge par 35 Like- 
wise, additional resin c. which '* formed as a rope on 
lateral bridge pan 26. is chamle'ed at its periphery, and 
the width of additional resm.s *>& top suriace is eoua: to 
the width of lateral bridge par. 36 (C. 2 mm). In other 
words, two grooves, whirr, a'€ greater in width at :op 
than at bonom. a re lor me: oerweer. r«vo adjacerT. nois- 
ing resins lacing each other across aodtona'. resn 
<4, along late*a: b'ioge ca-: 35 Aodrtbnai resm <£. 
which is termed p.e'lyir.g e pp. -v. wne*e ve'tca' P*oge 
pari 35 and latera bnoge pa': 36 cess, is cnamfe-ec a: 
its periphery anc has a top su-ia:e o' 0 2rnm» 0.2 mm. 
FIGURES 10- '2 show examp.es in which a se-ies ot 
additional resins *3-*5 is fo-mec also on exterior irame 
32 of the lead frame. 

FIGURES 11 and 12 show upper mold eiemerr. 51 
and lower mold element 52 lor use in a molding pro:- 
ess. Leas frame 30 havn; tne-eo- 220 semiconductor 
chips 15 which are hor.zonta:.* anc perpendicuia-iy. anc 
two-dime nsionaHy ar.-angec. is p:a:ec on Ipwe* moc 
element 52. Lowe* molC e emen*. 52 has a fo*m:n; sur- 
face that is proceed with a geat numoer of recess 
parts, thereby allowing me oor.om surfaces (0. 3 mm * 
0. 2 mm) of base ends i ' 3a of first tc third lead pats 
1 1-13. exterior frame 32. ve't>ca : broge pan 35. anc* lat- 
eral bridge part 36 to p-cjer. from resir. oofcem surface 
18c by 0. 03 mm to 0.05 mm. Demeo between up^r 
mold element 51 anc lower moid e ement 52 are 220 
cavities for the formation o' mcio';ng »esh wnich a-e 
arranged horizorr.ally anc pe'pendiculariy. and two- 
dimensionally. and open spaces for the lo-mation of 
additional resins <3-*5 which have the same height as 
the cavities. These 220 cavities a'e horizontally and 
perpendicularly coupled one anomer through trie open 
spaces. Upper moid element 51 has a forming surfs ce 
in which many recess pans having s depth capaoie of 
defining most of the cavities and most ot the communi- 
cation open spaces for the cavities a'e formed. The cav- 
ities and the communicator, open spaces ot the catties 
are easily filled wuh e resin thai is iher.ee from e com- 
mon runner through the b*ego<ng ten common gales 
41. The angle and dimensions o' each common gate *1 
are 30 degrees and 0. < mm * 0. 2 mm Additionally, at 
least one of upper end lower mold elements 51 anc 52 
is provided with pin* (not showr. ir. the figure) which a*e 
inserted Into location holes 22 formed in exterio: Irame 
32 the lead frame. Such ar arrangement p-e^ems 
lead frame 30 from makmg a displace men*, with resoeci 
to the mold assembly. 

In accordance with me aoo.'e -Described mo'd 
assembly structure, the 220 semiconour.or chips "5 
and the 220 sets ot first to th.rc iead pans n*2 a'e 
integrafly encapsuia:ed by fesn. Aoco-o'ingiy. the 
number of electronic components iC tnat a single moo- 
ing process can yield increases in comparison with con- 
ventional fabrication lecn-vcues. the*eby pro/idng 
improved productivity AoditicnaMy. mos: ot tne appear- 
ance Of molding resn *.£ ca- be cr.anged t-ee'y by 



rep:acemen: o' uppe' moic e^eme-.: 5* 

In the dcing p-ocess. leac hame 3Z m cx togethe- 
with resins "£. *3. an- *5 v.-r a s:ngle cur.ng p:aoe 
ha zing a width ot 0. 5 mm in order that resm cut su-faces 

5 and leed cut surfaces are formed at the same tme at 
package late-ai surfaces ot two eiectromc components 
10 correspondinr; tc twe adjacent sem.conc jctor crvps 
"5. The cur.ing place width is greater, by 0 2 mm *.r.ar. 
the width o' vert ca anc latera : o-cge pa*ts 25 anc 31 p- 

•c me leac frame (0 2 mm) wi anc W2 o' C "G^-ES 
12 each indicate a cur.mg wipm o' 0 £ mm Lc:aton 
hole 32. formed ir. erterior trame 22 ot the lead irame. is 
used tor identr!icat)on ot a cutting position Tne top sur- 
faces of additional resins O-iS having a width ot 0 2 

15 mm are located at the centers of W*. anc W2. and 
grooves, horizontally and perpe ndicula'iy formed by 
chamfer, guide a b:ade for dicing in a travelling di'ec.ion 
As b result, individual e-'ectronic conpcenis *.0. each 
of which having a rectangular pa'ai;e'ep;pec-liKe resr. 

it "C whose bottom su-lace dimensions a*e i £ mm » 0 
£ mm anc Vst tc third leaos *. i-*3 havr.g a iengtr o' 0 
65 mm. a-e sepa'ated. At tnrs time, in ,eac i*ame 30. 
base port»on$ havmg a length of C *.£ mm o' Pese ends 
na-i3a o! each leac par., a'e discarded. As a result, a 

2$ cut surface ot first lead v.. which has dimensions o'O 2 
mm * 0. 2 mm. is exposed at a lower end e-ea o? one 
lateral surface of resin :8. being tiush with tne iate*ai 
surface ot resin 18. In adoitbn. cut surfaces o< second 
and thi'd leaos '2 and 13 (0 2 mm » 0. 2 mm) ere 

3: exposed at lower enc areas of opposite ia'.e*a* suriace 
of resin ie. oemg tush with the opposne iate-a : suiace 
of resin ie. Furtne*. termed on a package bor.om sur- 
face are p'ojecting suiaces (0. 15 mm >C 2 mm; of Vst 
to third leads iv.3. As describee abo/e. use C a soh 

35 material which cuts easily for forming iead i?ame 30 
including firs; tc third lead parts ii-"3 reduces wea* o? 
a cutting biaoe tor dicing, as a resuM of which va*ia 4 jcr.s 
in cutting width and reductions in cunmg re:e are sup- 
pressed. 

< In the leac finishing process, the exposec SLi-ta:es 
of Tirsi to third leads n-13 are soiocrpiated such that 
the e^>osed surfaces e ? e cove f ed wS:n a film o' sober 
having a th«ckness of *-i5 jum. As a result, solder in the 
form of film is applied onto each cut surlace (0. 2 mm » 

4t 0. 2 mm) of first to third leads u-13 formed oniht pack- 
age lateral surface and onto each project n; surface (0 
15 mm * 0 2C mm) o' first to third leaos n-13 formed 
on the package bonom sunace Other patm; ma> be 
employed instead of soiderp:atmg in addibon. soide*- 

55 plating may be eliminated depending on the maiena' o« 
lead frame 3D 

In accordance wrth the tabncation method o' e^e:- 
vonic component 10. resm and lead cu: surtaces a e 
♦ormed at the same t-me or a paexsge late-e' sunece 

f: which makes rf possio'e tc eliminate the need to* per- 
forming a cebu-rm; process. In aod-ton. unlike con.-e^- 
tiona? lechnoues. r. >s ynnecessa' > :c pe-:o* rr. a to- m-ng 
process fo* prolo ng s Pent ir a- e'o-igate-c 'eac. v,-rch 
pro^ces an improved y eic 
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FIGURES "3 and illustrate the appsa*ances of 
other surface mount type eiecronie components in 
accordance with the present invention. Referring to FIG- 
URE 13. an electronic component 20 is showr. ir. which, 
instead of a chamfer, a step is provided at peripheral * 
part 18a of the resin top surface. As in the above- 
described case, the appearance of resin -.6 can be 
changed freely by replacement o' upper mole eiemen: 
51. Refemng now to FiGuRE an electronic compo- 
nent 21 is illustrated in which 'esin 'B has me form of a - 
perfect rectangular oaraiieiepiped and the bottom sur- 
faces of thick parts lia-"'3a and resin bottom surface 
18c are exposec forming the same plane. In this case, 
lower mold element 52 may have £ flat forming surface. 
Even with the FIG. u structure, lead stand-off specifi- 1S 
cations can be met by subjecting the exposed surfaces 
of first to third leads 1 1-13 tc solderpiating for formation 
of solder films thereon having a thiokriess of 4-15 nm. In 
accordance with electronic component 1C of FIGURES 
T-4 or in accorcance with electronic comoor.ent 20 of ?z 
FIGURE 12. a cnamfe' or a step is provided a: periph- 
eral part ".8s o' tne resir. top surface, which provices the 
advantage tha:. when cur.ing resir. 18. the thickness of 
resin to be cj; is thin in comoarison with the case of 
electronic component 2" of FiGUF.E i*. 2i 

In electronic componen: 21 of FIGURE lead 
thick parts Ha-i3a have bottom surfaces which are 
exposed being flush with resin bottom surface i&c. In 
such 8 case, mere is the possibility tna: resn. which has 
been injected in the molding process. er.te f berweer. the jc 
flat forming surface of the lower mold element and the 
bottom surfaces of lead thick parts 1 to-". 3a. particularly 
at the center of the lead frame. FIGURES 15 and 16 
show solutions to this problem. FIGURE 15 shows elec- 
tronic component 22 in which 7-shaoed groove "8d is 35 
formed in resin bottom surface *6c. FIGURE 16 shows 
electronic component 23 in which three U-shaped 
grooves I8e-g are formed in resir. bor.orr. surface 18c. 
These three U-shaped grooves I8e-g are formed in 
6uch a way as to enclose lead thick parts ii£-".3a. *o 
respectively. As a result of such arrangement, the lore- 
going entering of resin can be prevented because 
ridges of the lower mold element corresponding to 
grooves 18d-g achieve a reduction in resin pressure. 

With reference to FIGURES 17-iS. the appearance *5 
and Internal structure of another surface mount type 
electronic componen: in accordance wrth the present 
Invention is shown. FIGURE 17 is e plan view of the 
dect/onic component FIGURE ie is a cross sectional 
view of the electronic component taken along the line 5: 
XVIII-XVIII of FIGURE 17. FIGURE 19 is £ cross sec- 
tional view of tne electronic component taker along the 
line XIX-XIX of FIGURE 17. In electronic component 2* 
of FIGURES 17-19. peripheral par: i£a of the resin top 
surface is chamfered a no lead truck parts v. a- '.3a have 55 
bottom surfaces which are exposec being fijsn with 
resjn bottom surface 18c. Electric component 2* has a 
resin lateral surface which is composed of £ cut su-face 
iBxthat is formec at a lower enc aea of tne <es:n lateral 



surface simultaneously with a lead cut surface by dicing, 
and a nor -cut surface iBy formed by molding Cut sur- 
face I8x of the resin lateral surface is perpendicular to 
resin bottom surface 18c. and £ par. of cut surface i8x 
forms common gate cut surface *&2. Tnis common pate 
cut surface tB2 is located between the cut lateral sur- 
faces of second and third lead thick parts *2a and :3a. 
Non-cut surface "6y of t-.e resin lateral surface is 
inclined by an angle of th-ee ceg*ees with resoect to 
resin bottom surface *.6c so mat moving -esir. i£ can 
be withdrawn easily from :he m>'d assemcJy. The 
exposed surfaces of firs: to third leaos V.-12 are solder- 
plated. Lead frame 30, shown ir. FIGURES 5-8. may be 
used in the fabrication of electronic component 2*. 

FIGURES 20 end 21. which correspond to FIG- 
URES 11 and 12. shows situations after molding for 
electronic component 24 is comp'eted Ir. FIGURES 20 
and 21. 51 is an upper mold eiemen: 52 is a lower mold 
element. *1 is a common gate for resin injection. 
Defined between upper mold element 5i and lowe* 
mold element 52 are 220 cavities whic~ are horizontally 
and perpendicularly, and rwo-dimensionaliy ar.-angeo 
for the formation ol molding resins ie Note tha: tnese 
cavities are communicatee with one another through 
common gates *1 only ir. the column direction. Com- 
mon gates 4t are located at positions corresponding to 
each column of the 11 * 22 cavities. Lower mold e'e- 
ment 52 has a flat forming surface, and. accordingly, 
elastic sheet 53 is inserted between lower moid element 
52 and the lead frame, to prevent the entering ol 
injected resin and to protect the iead bor.om surface, in 
such a case, base encs 12a and '3a of second anc 
third lead parts ".2 and "3 of each elecronic component 
are pressed by upper moid eiemen: 51 at positions 
away from the common gate *i . It is possible tc prevent 
the entering of injected resin without elastic sheet 53. 
depending on the resin p-essure. 

In accordance with electronic component 2*. a cut 
surface of first lead 1 1 is exposec at a lower end area ol 
a lateral suiace of resin 18. being flush with resin cut 
surface I8x. and cut surfaces of second and third leads 
12 and 13 are exposed at lowe* end areas of opoosite 
lateral surface of resin 18. being flush with resin cut sur- 
face I8x. In addition, molding is performed such that 
each of the bottom surfaces of first tc third leads 1 1-13 
is exposed being flush with resin bor.om surface i8c. 
Further, the exposed cut surfaces and exposed bottom 
surfaces of first to thirc leads 1 1-13 are continuous, and 
here are formed lead comer pa*^ for connections w.th 
the outside. Accordingly, electronic component 2< is a 
super small component most suitable to- surface mount 
technology. 

In each of the aforesaid examples, elect; ic connec- 
tion between semiconductor chip (electronic eiemen:) 
15 and second and third leads '2 and "3 may be estab- 
lished by means o:ner than Au wres "6 and 17. Insteac 
of using plate-tike leac f*ame 3". an alter natr.-e. whicn is 
fo'med by patterning tne like ieac frame ir ar. nsu atmg 
subsfate. may be usee, m each example, on'^ tne 
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exposed bottom surfaces of first to Lhir- leads iv.3 
may be subjected to solderpiating. 

The number of leads is nor. limited to me above- 
described number. Instead of semiconductor chip i5. 
any electronic elements may be incorporated intc eiec- £ 
tronic components 10. 20. 21 . 22. 23. and 24. 

Claims 

1. An electronic component of a resir. molded pack- ?e 
8ge type, said electronic component comprising: 

(a) an electronic element; 

(b) a lead which is electrically connected with 
said electronic element: and is 

(c) a resin which encapsulates said electronic 
element and said lead: 

wherein a lateral surra ce of said lead and a 
lateral surface of said resin are simultaneously 2C 
formed by a single cut such that said lateral surface 
of said lead is located at a lower end area of said 
lateraJ suriace of said resin and said lateral sur- 
faces of said lead and said resin are exposed form- 
ing the same plane. « 

2. The electronic component of claim i, wherein sa«o 
lead is formed of a soft materia? which cuts easily 

3. The electronic component of claim 1. wherein said 30 
exposed lateral surface of said lead is plated. 

4. The electronic component of claim 1. wherein a: 
least a portion of a bottom surface of said lead is 
exposed at a bottom surface of said resin. m 

5. The electronic component of cfaim 4. wherein plat- 
ing is applied only to said exposed bottom surface 
of said lead. 

40 

6. The electronic component of claim 4. wherein said 
exposed bottom surface of said lead is continuous 
with said exposed lateral surface of said lead. 

7. The electronic component of claim 6. wherein said *s 
exposed bottom surface and exposed lateral sur- 
face of said lead are plated. 

8. The electronic component of claim 4. wherein said 
exposed bottom " surface of said lead slightly so 
projects from said bottom surface of said resin. 

9. The electronic component of claim 4. wherein said 
bottom surface of said resin has. around said 
exposed bottom surface of said lead, po-tions £5 
defining grooves. 

10. The electronic component of claim l. wherein said 
resin has a top surface the periphery of which ts 



provided with either e chamfer or a step 

11. The electronic component of claim V wherein at 
least a portion of each of four latera- surfaces of 
said resin is formed by cutting. 

12. The electronic component o' claim wne-ein sac 
lateral surface of said resin ha6 e cut surface 
formed at the time of cutting said lead anc a nor.-cut 
surface formed a: the time of performing said 
encapsulation process. 

13. The electronic component of claim ",2. wnerein said 
cut surface of said resin's lateral surface is perpen- 
dicular to said resin's bottom surface and wherein 
said non-cul surface of said resin's lateral surface 
tilts with respect to said resin's bottom surface. 

14. The electronic component of claim *.2. wnereir. said 
cut surface of said resin's lateral surface is formed. _ 
being perpendicular with respect tc said resin's bot- 
tom surface at a lower end area of said resir.'s lat- 
eral surface. 

15. The electronic component of claim 12, wherein 
each of lower end a'eas of four lateral surfaces of 
said resin is formed by cutting, being perpendicular 
with respect to said bor.om surface of saic resin. 

16. The electronic component of claim 1. 

wherein: 

(a) said lead includes: 

a thin part which is electrically connected 
with said electronic element: and 
a thick part which is formed having a 
greater thickness than said thin part so as 
to provide a step on the side of said lead s 
bottom surface: 

(b) a lateral surface of said thick part and said 
lateral surface of said resin are simultaneously 
formed by a single cut so that said lateral sur- 
face of said thick part is located at a lower end 
area of said laterat surface of said resin and 
said lateral surfaces of said thick part end 6aid 
resin are exposed forming the same plane; and 

(c) a bottom surface of said tmi=K part is 
exposed at e bottom surface of said resin. 

17. The electronic component of claim i6. wherein said 
exposed bor.om surface of said thick part projects, 
from said bottom surface o'- said resin, by a length 
less than a dtfere.n:e in thickness between said 
thin part and sa»s thick part. 

18. The electronic component ot claim 16. wherein said 
thin pan is g*eater in top surface wdtn than said 
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thick pan. 

15*. The electronic component of claim 16. wherein said 
thin part has a top surface whose area is greater 
than the area of said electronic element and i 
wherein said electronic element is fixed onto said 
thin pari 

20. The electronic component of claim 16. wherein said 
thin pan is provided v/ith a notch, said notch acting \o 
as e prevention means for pr eventing said lead from 
Slipping from said resin. 

21 . A method tor fabricating an electronic component of 

a resin molded package type, said method compris- is 
Ing: 

(a) a step of fixing an electronic element on a 
plate-tike lead frame having a lead part; 

(b) a step of electrically connecting said ele:- to 
tronic element with said lead part: 

(c) a step of integrally encapsulating said elec- 
tronic element and said lead part with a resin; 
and 

(d) a step of cutting said lead frame together 2* 
with said resin in order that a resin cjt surface 
and a lead cut surface are formed at the same 
time on a package lateral surface of said elec- 
tronic component. 

20 

22. The electronic component fabrication method of 
daim 21, wherein said encapsulation sieo com- 
prises a step of encapsulating said lead part such 
that e bottom surface of said lead part exposes at a 
bottom surface of said resin. 35 

23. The electronic component fabrication method of 
claim 22. wherein said encapsulation 6tep com- 
prises a step of inserting between e lower mold ele- 
ment and said lead part an elastic sheel *o 

24. The electronic component fabrication method of 
daim 21 further comprising a step of forming in a 
top surface of said resin a groove for guiding a cut- 
ting blade to be used in said cutting step. 45 

25. The electronic component fabrication method of 
daim 21 further comprising a step of forming in a 
top surface of said resin a ridge for positioning a 
cutting blade to be used in said cutting step. sc 

26. The electronic component fabrication method of 
daim 21 funher conrprising a step of subjecting 
said lead cut surface, formed at said package lat- 
eral surface of said electronic component, to a plat* ss 
ing process. 

27. A method of fabricating a piu-ality of electronic 
components of & resm moloec package type, said 



method comprising: 

(a) over a piste-like lead frame comprising a 
plurality of bridge pa^s which are formed into a 
lattice and e plurality of sets of lead pans wnich 
extend towards a plurality of lattice open 
spaces which are horizontally and perpendicu- 
larly, and two-di'nensional'y defined by said 
plurality of bridge parts, a step of fixing each of 
a plurality of electronic elements in a corre- 
sponding lattice open space of said plurality of 
lattice open spaces: 

(b) a step of electrically connecting each said 
electronic element with a corresponding set of 
lead parts of said plurality of sets of lead pans; 

(c) a step of encapsulating said plurality of 
electronic elements and said plurality of sets of 
lead pans w:th a resin so that said plurality of 
electronic elements and 6aid plurality of 6ets of 
lead parts are continuous with one another 
through common gates at leas: in one direc- 
tion; and 

(d) a step of cutting said lead frame together 
with said resin such tna- said plurality of sets of 
lead parts of said lead frame are separated 
from said plurality of brioge parts respectively 
and resin cut surfaces and lead cut surfaces 
are formed at the same time or. individual pack- 
age lateral surfaces of said plurality of elec- 
tronic components. 

28. The electronic component fabrication method of 
daim 27, wherein sac encapsulation step com- 
prises a step of having an upper mold element 
press said lead pan of saic lead frame a: a position 
away from said common gate. 

29. The electronic component fabrication method of 
daim 27. wherein sad encapsulation step com- 
prises a step of encapsulating said plurality of sets 
of lead pans such mat e bottom surface of each 
said lead pan is exposed at a bottom surface of 
said resin. 

30. The electronic component fabrication method of 
daim 27 funher comprising a step of forming e plu- 
rality of grooves ta* guiding a cutting blade to be 
used in said cutting step in a top surface of said 
resin along said brioge pans of saic lead frame. 

31. The electronic component fabrication method of 
daim 30. whcem said plurality of g'ooves are 
formed at least wnere said resin cut surfaces and 
lead cut surfaces of sac plurality of electronic com- 
ponents are formec a: the same time. 

32. The electronic component fabrication menod of 
daim 30. whereir. eacn sac g-oove is formed at 
least between two adjacent electronic dements oi 
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said plurality of electronic cements. 

33. The electronic component fabrication method of 
claim 30. wherein sad plurality of grooves are 
formed horizontally and perpendicularly along said 5 
bridge pans of said lead frame. 

34. The electronic component fab-cation method of 
claim 30. whe-ein each sa«c g-oove has a bottom 
width and 8 top width, saic top width being greaier jc 
than said bottom width. 

35. The electronic component fabrication method of 
claim 30. wherein each said groove is formed of a 
pair of elongated grooves running parallel with each is 
other. 

36. The electronic component fabrication method of 
daim 27 further comprising a s:ep o! lor mine, a plu- 
rality of ridges for use ir. locating a cutting blade to 
be used in said cutting step ir. a top surface of said 
resin along said bridge parts of said lead frame. 

37. The electronic component fabrication method of 
claim 36, wherein said plurality of ridges are formed « 
horizontally and perpendicularly along said bridge 
parts of said lead frame. 

38. The electronic component fabrication method o! 
claim 36. wherein ine maximjm width of each said 32 
ridge is greater than the width of said bridge part. 

39. The electronic component fabrication method of 
Claim 27 further comprising a step of subjecting 
said lead cut surfaces formed at said package lat- 35 
eral surfaces of said plurality of electronic compo- 
nents to 8 plating process. 

40. A method tor fabricating a plurality of electronic 
components of a resin molded package type. sa»d *o 
method comprising: 

(a) over a plate-like lead frame comprising (i) a 
rectangular exterior frame, (ii) a plurality of 
bridge parts which are formed into a lattice to «5 
provide bridges between opposite sides of said 
rectangular exterior frame and between other 
opposite sides thereof, and (iii) a plurality of 
sets of lead parts which extend towards a plu- 
rality of lattice open spaces which are horizon- so 
tally and perpendicularly, end two- 
dimensionally defined by said plurality ol bridge 
parts, a step of fixing each of a plurality of elec- 
tronic elements in a corresponding lattice open 
space of said plurality of lattice open spaces; 55 

(b) e Step of electrically connecting each said 
electronic element wir. a corresponding set of 
lead parts of said ptu'aiity of sets of lead pans: 
(C) a step of encapsulating sad plurality of 



electronic elements and sac plurality of sets of 
lead pans with a resin: and 
(d) a step of cutting said lead frame together 
with said resin such that resin cut surfaces and 
lead cut surfaces are tormec at the same time 
on individual package lateral surfaces o: said 
plu-alify of electronic components. 

41. The electronic element fabricator, method of ctaim 
40. wherein said encapsulation step comprises a 
step of injecting a resin through common gates into 
a plurality of cavities which are horizontally and per- 
pendicularly, and two-dimensionally arranged in 
corresponding manner to 6aid plurality of electronic 
elements and which are communicated with one 
another at least in one direction. 

42. The electronic component fabrication method of 
claim 40. wherein said cutting step comprises a 
step of cutting said lead frame together with said 
resin at a width g- eater than the width of saic bridge 
par, of saic lead frame in order that resin cut sur- 
faces and lead cut surfaces are formed a: the same 
time on package lateral surfaces o? two electronic 
components of said plurality of electronic compo- 
nents corresponding tc two adjacent electronic ele- 
ments of said plurality of electronic elements 

43. The electronic component fabrication method of 
claim 42. whe/ein said cutting step comprises a 
step of cutting said lead frame together with sad 
resin with a single cutting blade having a wdth 
greater than the width ol said bridge part of said 
lead frame. 

44. The electronic component fabrication method of 
daim 40 further comprising a step of subjecting 
said lead cut surfaces, formed on sad package tat- 
eraJ surfaces of said plurality o? electronic compo- 
nents, to a plating process. 

45. A plate-like lead frame for use in fabrication o? an 
electronic component of a resin molded package 
type. 

said lead frame comprising: 

(a) a rectangular exterior frame: 

(b) e plurality of bridge pans which ere formed 
into a lattice so as to establish connections 
between a pair of opposite sides of said recta n- 
gular exterior frame as wel 1 as between another 
pair of opposite sees thereof; and 

(c) a plurality of sets of lead pans which extend 
towards respective lattice open spaces which 
are horizontally and perpendicularly, arc two- 
dimensionally oefmec by said brcge pans 

4S. The leas f*ame of c:aim <5. 

each saic lead pan comprise 
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(a) a base enc having the sane thickness as 
sad exterior frame and said bridge part; and 

(b) a leading end which is formed, hav.n; a 
width greater than the width of said base end 
and having a thickness smaller than the thick- f 
ness of said base end so as tc forrr. a step on 
the side of a bottom surface thereof. 

47. The lead frame of claim 46. wherein a specie lead 
pari of said plurality of sets of lead parts is provided ?c 
with a leading end whose top surface area »s 
greater than the area of an electronic element thai 

is fixed thereon. 

48. The lead frame of claim 46. wherein a specific lead >5 
part of said plurality of sets of lead parts is provided 
with a notch that is a prevention against lead slip- 
ping from a resin after a resin molding is performed. 

49. The lead frame of claim 45. wherein said rectangu- 
lar exterior frame has a: four cor.ne'S thereof por- 
tions defining holes fo' positioning which a*e used 
in performing a resin molding process as well as in 
cutting saic plurality of sets of lead parts. 

50. The lead frame of claim *S, wnerein said rectangu- 
lar exterior frame has at one side the-eo! portions 
defining a plurality ol feed holes. 

51. A mold assembly for use in fabrication of an elec- 30 
tronic component of a resin molded package type, 
said mold assembly comprising: 

(a) a lower mold element onto which e lead 
frame with a plurality of electronic elements 
which are arranged horizontally and perpendic- 
ularly, and two-dimensionally is placed; 

(b) an upper mold element that defines a plural- 
ity of cavities which are horizontally and per- 
pendcularly. and two-dimensionally arranged 
correspondingly to said plurality of electronic 
elements and which are communicated with 
one another at least in one direction; and 

(c) common gates through which a resin is 
injected into said plurality of cavities. 

52. The mold assembly of claim 5t. wherein said plu- 
rality of cavities ere communicated with one 
another via open spaces having the same height as 
said cavities. 

53. The mold assembly of claim 5t . wherein said upper 
mold element is provided with a plurality of 
recesses, each of said recesses having a depth 
capable of forming most of each sa«d cavity. 55 

54. The mold assembly of claim 5".. wnerein a; least - 
one of said upper end lowe: moid elements is pro- 
vided with pins whicn ere inserted into holes for 



positioning formed in an exterior frame of said lead 
frame. 
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